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ABSTRACT 

T h i s  memorandum p r e s e n t s  h i g h l i g h t s  o f  t h e  Boeing 
S a t u r n  V/Apollo T e c h n i c a l  I n t e g r a t i o n  and E v a l u a t i o n  Q u a r t e r l y  
Review h e l d  June  19, 1 9 6 8 ,  a t  MSFC. 

S i g n i f i c a n t  i tems d i s c u s s e d  were : 

1. S a t u r n  V S t a g e  S t o r a g e  

2 .  S a t u r n  V Launch Veh ic l e  A v a i l a b i l i t y  

3. SE&I Manra t ing  Study 

4 .  

5.  AS-502 133 Second T r a n s i e n t  and POGO 

Systems Development F a c i l i t y  T i m e  Requirements  
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DATE: July 17, 1968  

FROM: A .  B r e s n i c k  

MEMORANDUM FOR FILE 

The w r i t e r  v i s i t e d  MSFC t o  a t t e n d  t h e  above r e v i e w  on 

Fo l lowing  are  
June  1 9 ,  1968.  
copy of t h e  c h a r t s  i s  a v a i l a b l e  from t h e  w r i t e r .  
s i g n i f i c a n t  i t e m s  which were d i s c u s s e d .  

Attachment 1 c o n t a i n s  a copy o f  t h e  agenda .  A 

1. S a t u r n  V S t a g e  S t o r a g e  

The a c q u i s i t i o n  o f  S a t u r n  V s t a g e s  i s  s i g n i f i c a n t l y  
i n  advance of  t h e i r  usage  r a t e .  Long term s t o r a g e  
r e q u i r e m e n t s  a r e  c r e a t i n g  problems.  Boeing recommends 
t h a t  (1) emphasis  be p l a c e d  on s t o r a g e  economies 
r a t h e r  t h a n  s lowing  p r o d u c t i o n ;  and ( 2 )  s p e c i f i c a t i o n s  
and c o n t r a c t s  be execu ted  t o  c o v e r  t h i s  area.  

2 .  S a t u r n  V Launch Veh ic l e  A v a i l a b i l i t y  

S i m u l a t i o n  model d a t a  for t h e  S a t u r n  V v e h i c l e  i n d i c a t e s  
an a v a i l a b i l i t y  of  0 . 5 0  for a 3-hour l aunch  window. 
T h i s  c o v e r s  a p e r i o d  o f  2 6 . 0  hour s  from L-1  day to 
l i f t - o f f  and i n c l u d e s  2 . 3  expec ted  f a i l u r e s  w i t h  a 
Mean-Time-To-Repair (MTTR) o f  2 . 7  h o u r s .  

F i g u r e  1 i n d i c a t e s  t h e  e f f e c t s  o f  l aunch  window l e r ,g th  
on l aunch  v e h i c l e  a v a i l a b i l i t y  f o r  AS-504. A s  t h e  
l aunch  window i n c r e a s e s  i n  t i m e ,  t h e  l aunch  v e h i c l e  
a v a i l a b i l i t y  i n c r e a s e s  to a maximum approach ing  0 . 8 5 .  
Var ious  methods a r e  unde r  s t u d y  t o  improve t h e  l a u n c h  
v e h i c l e  a v a i l a b i l i t y .  

3. S E & I  Manra t ing  Study Group 

An a n a l y s i s  was made o f  documents from t h r e e  l e v e l s :  
(1) Apollo - Program Development P l a n ,  Program S p e c i -  
f i c a t i o n ,  T e s t  Requirements ,  R e l i a b i l i t y  and Q u a l i t y  
Assurance P l a n s ,  Program D i r e c t i v e s ;  ( 2 )  S a t u r n  V - 
Program S p e c i f i c a t i o n s  and Program D i r e c t i v e s ;  and 
( 3 )  End Item - S-IC C o n t r a c t  End I t e m  S p e c i f i c a t i o n s  
and KSC LSE/GSE S p e c i f i c a t i o n s .  
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The s t u d y  showed tha t :  

a .  Manra t ing  r e q u i r e m e n t s  were w i d e l y  s c a t t e r e d .  

b .  Manra t ing  r e q u i r e m e n t s  have been  i n c o n s i s t e n t l y  
l e v i e d .  

c .  Some i m p o r t a n t  manra t ing  r e q u i r e m e n t s  d i d  n o t  
a p p e a r  i n  t h e  sampled documen ta t ion .  

d .  Documented r e q u i r e m e n t s  a r e  i n c o m p l e t e  and t h e y  
do n o t  a d e q u a t e l y  p r o v i d e  s p e c i f i c a t i o n s  f o r :  

(1) E l i m i n a t i o n  o f  t h e  p o s s i b i l i t y  o f  s i n g l e  human 
a c t s  l e a d i n g  t o  c a t a s t r o p h e .  

(2) Pre launch  checkout  o f  c r i t i c a l  f u n c t i o n s .  

( 3 )  P r o v i s i o n  of  a p o s i t i v e  per formance  c a p a b i l i t y  
margin f o r  c r i t i c a l  equipment .  

( 4 )  E v a l u a t i o n  of t h e  r i s k s  o f  e n v i r o n m e n t a l  d e l t a s  
from demonst ra ted  m i s s i o n s .  

(5) E v a l u a t i o n  of human per formance  i n  t h e  space -  
c r a f t  t o  avoid  b e i n g  compromised by l a u n c h  
v e h i c l e  induced env i ronmen t s .  

4 .  Systems Development F a c i l i t y  (S-V Breadboard)  

The re  i s  a l a c k  o f  a v a i l a b l e  r e g u l a r  hour s  t o  s a t i s f y  
p r o j e c t e d  t ime  r e q u i r e m e n t s  t o  b e  l e v i e d  on t h e  Systems 
Development F a c i l i t y  (SDF) i n  s u p p o r t  o f  a c c e l e r a t e d  
v e h i c l e  checkout  at  KSC.  E x t r a  hour s  a r e  needed t o  
meet r e a l i s t i c  r e q u i r e m e n t s .  AS-501 and 502 which were 
unmanned f l i g h t s  had a s  much t i m e  a v a i l a b l e  a s  was 
n e c e s s a r y ;  however, AS-503, t h e  f i r s t  manned S a t u r n  V,  
does  n o t  have s u f f i c i e n t  t i m e  a v a i l a b l e  f o r  n e c e s s a r y  
SDF work. 

5. AS-502 133  Second T r a n s i e n t  and POGO 

a .  A t a s k  team assembled to s t u d y  t h e  133  second 
anomaly concluded t h a t :  

(1) The t r a n s i e n t  was s t r u c t u r a l  i n  o r i g i n  

( 2 )  The l aunch  v e h i c l e  responded s t r u c t u r a l l y  
i n  a l l  s t a g e s  e x c e p t  t h e  S-IC 

( 3 )  The l aunch  v e h i c l e  responded e l e c t r i c a l l y  
i n  a l l  s t a g e s  
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( 4 )  The re  was no s t r u c t u r a l  f a i l u r e  or d e t r i m e n t a l  
e f f e c t  i n  t h e  l a u n c h  v e h i c l e  

( 5 )  The l a u n c h  v e h i c l e  e l e c t r i c a l  e f f e c t s  were 
n o t  d e t r i m e n t a l  and d i d  n o t  c o n t r i b u t e  t o  
l a u n c h  v e h i c l e  f l i g h t  anomal i e s  

( 6 )  One or more f a i l u r e s  were l i k e l y  i n  t h e  
s p a c e c r a f t  

F i g u r e  2 shows t h e  AS-502 t o t a l  combined l o a d  a t  
s t a t i o n  3258 compared w i t h  s t r u c t u r a l  c a p a b i l i t y .  
The l o c a t i o n  o f  t h e  133  second t r a n s i e n t  can  be 
compared w i t h  t h e  t i m e  p e r i o d  f o r  POGO which i s  
t a k e n  from f i g u r e  3 as a p p r o x i m a t e l y  105  t o  137 .5  
seconds .  

b .  F i g u r e  3 shows t h e  AS-502 l o n g i t u d i n a l  a c c e l e r a t i o n  
measured on t h e  S-IC g imbal  b l o c k .  Dynamic r e s p o n s e s  
o c c u r r e d  a t  l i f t o f f ,  max 9. r e g i o n ,  and d u r i n g  t h e  
POGO t i m e  p e r i o d s .  The e f f e c t  o f  POGO on t h e  l o n g i -  
t u d i n a l  a c c e l e r a t i o n  i s  q u i t e  a p p a r e n t .  A s  i n d i c a t e d  
above ,  t h e  133 second t r a n s i e n t  o c c u r r e d  d u r i n g  t h e  
POGO t i m e  span which was a p p r o x i m a t e l y  l o 5  t o  137 .5  
seconds .  

F i g u r e  4 shows t h e  POGO o s c i l l a t i o n  as r e c o r d e d  i n  
t h e  I U .  F o r  a f r equency  o f  5 .0  t o  5 . 4  H Z ,  t h e  
f i g u r e  shows a maximum POGO o f  f 0 . 2  G I s .  
span  o f  1 2 5  t o  126 seconds  i n c l u d e s  t h e  POGO p e a k ,  
j u d g i n g  from f i g u r e  3 .  

The t i m e  

F i g u r e  5 shows t h e  LM a s c e n t  s t a g e  dynamic c o u p l i n g  
as a r e s u l t  o f  t h e  POGO o s c i l l a t i o n .  The f i g u r e  
shows t h a t  a t  a f r equency  o f  abou t  5 HZ t h e  c o u p l i n g  
r e a c h e s  a peak o f  abou t  1 0 0 %  i n  t h e  l o n g i t u d i n a l  
d i r e c t i o n  and r anges  down t o  7 0 %  f o r  p i t c h  and 1 0 %  
for yaw. 
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